According to international guidelines, stable patients with uncomplicated Type B aortic dissection (TBAD) should receive optimal medical treatment. Despite adequate antihypertensive therapy, the long-term prognosis of these patients is characterized by a significant aortic aneurysm formation in 25-30% within four years, and survival rates from 50 to 80% at five years and 30 to 60% at 10 years. In a prospective randomized trial, preemptive thoracic endovascular aortic repair (TEVAR) in patients with chronic uncomplicated TBAD was associated with an excess early mortality (due to periprocedural hazards), but the procedure showed its benefit in prevention of aortic-specific mortality at five years of follow-up. However, preemptive TEVAR may not be the treatment of choice in all patients with uncomplicated TBAD because of the inherent periprocedural complications like stroke, paraparesis, and death, as well as stent graft-induced complications (i.e., retrograde dissection or endoleaks). Thus, the TEVAR-related deaths and complications (especially paraplegia and stroke) raise concerns that moderate the better survival with TEVAR at five years. By timely identification of those patients prone for developing complications, early intervention, preferably in the subacute or early chronic phase, may improve the overall long-term outcome for these patients. Therefore, early detectable and reliable prognostic factors for adverse events are essential to stratify patients who can be treated medically and those who will benefit from rigorous follow-up and, in the long-term, from timely, or even prophylactic, TEVAR. Several studies have identified prognostic factors in TBAD such as aortic diameter, partial false lumen thrombosis, false lumen thickness, and location of the primary entry tear. Combining these clinical and radiological predictors may be essential to implement a patient-specific approach designed to intervene only in those patients who are at high risk of developing complications to improve the longterm outcomes of patients with uncomplicated Type B aortic dissection.
Introduction
With respect to hospital-based studies performed in western countries, the incidence of acute aortic dissection is suggested to be 3-5 per 100,000 cases per year, with an increasing incidence during the past decades [1, 2] . According to international guidelines, stable patients with uncomplicated Type B aortic dissection (TBAD) should receive optimal medical treatment [3, 4] . Patients without medical therapy with acute TBAD are reported to have an early mortality rate of Ͼ 50%. Due to severe complications such as rupture or malperfusion, mortality is highest within the first 7 days after TBAD [5] . The combined neurological complication rate within 30 days of medical management is reported to be approximately 10% [6, 7] . In selected patients, effective antihypertensive therapy results in promising in-hospital survival rates of 90% to 98% [2, 8, 9] and early annual survival rates Ն 80% [3, [10] [11] [12] .
However, despite adequate antihypertensive therapy, the long-term prognosis of these patients is worse compared to the 30-day outcomes with significant aortic aneurysm formation in 25-30% within four years, an estimated rupture rate of 30% once aortic expansion reaches 60 mm [13] , and survival rates from 50 to 80% at five years and 30 to 60% at 10 years [14, 15] . Therefore, best medical management may only delay progressive aneurysmal degeneration [16] [17] [18] .
Data from the International Registry of Aortic Dissection (IRAD) indicated high mortality, with 25% of patients dying within three years after acute Type B dissection. After discharge, an estimated 31-66% dissection-associated deaths occurred (referring to the overall deaths), caused by rupture or perioperative mortality from aortic repairs [15, [19] [20] [21] .
Complicated TBAD
In the acute phase rupture, malperfusion, hemorrhagic pleural effusion, periaortic hematoma, refractory pain, and hypertension define complications of TBAD [6] . The results from IRAD demonstrated that in 24% of patients with Type B dissection, emergent surgical intervention for early complications was necessary within the acute setting of 14 days, and that in-hospital mortality was significantly higher in patients with refractory pain and hypertension compared to patients without these clinical signs (17.4% versus 4%) [22] .
During the chronic course of TBAD, complications are characterized by aneurysmal dilation Ͼ 55 mm, an aortic yearly increase of Ͼ 4 mm, or a recurrence of symptoms despite best medical therapy [6] .
Uncomplicated TBAD

Chronic Uncomplicated TBAD (INSTEAD)
The first randomized trial of elective thoracic endovascular aortic repair (TEVAR) in patients with chronic uncomplicated TBAD, the INvestigation of STEnt grafts in patients with type B Aortic Dissections (INSTEAD) trial, did not demonstrate a significant difference in the 2-year cumulative survival data between best medical treatment and endovascular repair [23] .
In detail, there was no difference in all-cause deaths, with a 2-year cumulative survival rate of 95.6 Ϯ 2.5% with optimal medical therapy versus 88.9 Ϯ 3.7% with TEVAR (P ϭ 0.15); the trial, however, turned out to be underpowered. Moreover, the aorta-related death rate was not different (P ϭ 0.44), and the risk for the combined end point of aorta-related death (rupture) and progression (including conversion or additional endovascular or open surgery) was similar (P ϭ 0.65). Other procedural and periprocedural lethal complications in the patients with chronic uncomplicated TBAD (n ϭ 72) included postprocedural rupture of access vessel (n ϭ 1), abdominal redissection with intestinal malperfusion (n ϭ 1), postprocedural Type A dissection with pericardial tamponade (n ϭ 1), fatal hemorrhagic stroke (n ϭ 1), sudden cardiac death (ventricular fibrillation) (n ϭ 1), and pulmonary embolism (n ϭ 1). Three neurological adverse events occurred in the TEVAR group (1 paraplegia, 1 stroke, and 1 transient paraparesis), versus 1 case of paraparesis with medical treatment. Finally, aortic remodeling (with true-lumen recovery and thoracic false lumen thrombosis) occurred in 91.3% of patients with TEVAR versus 19.4% of those who received medical treatment (P Ͻ 0.001). As a result, at two years, the study concluded that optimal medical therapy for chronic uncomplicated TBAD has very good survival results although close computed tomography surveillance is mandatory [24, 25] . In contrast to these 2-year results, the long-term results showed an improved outcome for TEVAR [26] . In detail, the risk of all-cause mortality (11.1% versus 19.3%; P ϭ 0.13), aorta-specific mortality (6.9% versus 19.3%; P ϭ 0.04), and progression (27.0% versus 46.1%; P ϭ 0.04) after five years was lower with TEVAR than with optimal medical treatment alone. Landmark analysis suggested a benefit of TEVAR for all end points between two and five years; for example, for all-cause mortality (0% versus 16.9%; P ϭ 0.0003), aorta-specific mortality (0% versus 16.9%; P ϭ 0.0005), and progression (4.1% versus 28.1%; P ϭ 0.004). Landmarking at 1 year and 1 month revealed consistent findings. Both improved survival and less progression of disease at five years after elective TEVAR were associated with stent graft-induced false lumen thrombosis in 90.6% of cases (P Ͻ 0.0001). Additionally, during the follow-up period there was a crossover from the medical to the endovascular treatment group in 21.2% of cases [25] .
In summary, in this study setting, preemptive TEVAR was associated with an excess early mortality (due to periprocedural hazards), but the procedure showed its benefit in prevention of aortic-specific mortality at five years of follow-up, with a number needed to treat of 13; that means 13 patients with chronic uncomplicated TBAD have to be treated by TEVAR to prevent one additional aortic-specific mortality during follow-up [27] .
Acute Uncomplicated TBAD (ADSORB)
The Acute Dissection: Stent-graft OR Best medical therapy (ADSORB) European randomized, controlled trial included patients with an acute uncomplicated TBAD (symptoms Ͻ 14 days). The primary composite end point was incomplete or no false lumen thrombosis at one year; aortic dilatation of Ն 5mm, or a maximum diameter of the descending aorta of Ն 55 mm at one year; aortic rupture (thoracic or abdominal aorta) at one year; disruption of the thoracic or abdominal aorta with fresh blood outside the adventitia observed on computed tomography (CT) scan or other radiological modality at any time up to one year. Each of the conditions listed above could on its own result in fulfillment of the primary end point. By choosing this composite end point, sample size calculation showed that a sample size of 60 patients (30 per group) would be sufficient to provide 86% power to test the primary hypothesis under the intention-totreat analysis. This sample size also provided Ͼ 90% power for the evaluation of the test using the per protocol analysis, assuming a 10% rate of protocol violations. The analysis of the primary end point was based on the intention-to-treat principle.
At 1 year, 15 (50.0%) of the 30 TEVAR ϩ BMT (best medical therapy) patients and all 31 BMT patients (P Ͻ 0.001) had at least one end point event (Table 1 and  Table 2 ).
During the first 30 postoperative days, there were no deaths, strokes, or cases of paraplegia in either group and, during follow-up, there was only one death in the endovascular group, caused by cardiac arrest which was not reported as dissection related; however, no autopsy was performed. One patient in the medically treated group developed a retrograde Type A dissection. A total of 16.1% of patients crossed from the medical treatment to the endovascular treatment group.
Incomplete false lumen thrombosis was found in 13 (43%) of the TEVAR ϩ BMT group and 30 (97%) of the BMT group (P Ͻ 0.001). Aortic dilatation was found in 11 (37%) of the TEVAR ϩ BMT patients and 14 (45%) of the BMT patients. No aortic ruptures were reported within 365 days of randomization in either treatment group [25, 28] .
There was no baseline difference between the two groups in average maximum false lumen diameter (TEVAR ϩ BMT 23.9 mm versus BMT 22.1 mm, P ϭ 0.791) or in maximum true lumen diameter (TEVAR ϩ BMT 22.5 mm versus BMT 23.6 mm, P ϭ 0.83). However, at the 1-year follow-up, the average maximum false lumen diameter was 18.5 mm for TEVAR ϩ BMT versus 25.1 mm for BMT, P Ͻ 0.001; the maximum true lumen diameter was 32.2 mm for TEVAR ϩ BMT versus 25.5 mm for BMT, P Ͻ 0.001.
The maximum false lumen diameter decreased in the BMT ϩ TEVAR group by Ϫ7.0 mm compared to an increase of 4.3 mm in the BMT group (P Ͻ 0.001). The maximum true lumen diameter increased in the BMT ϩ TEVAR group by 8.4 mm compared to 1.9 mm for BMT (P ϭ 0.022). The overall transverse diameter was the same at the beginning; however, after 1 year the transverse diameter in the BMT group remained the same, but that of the BMT ϩ TEVAR group decreased in size (TEVAR ϩ BMT 38.8 mm versus BMT 42.1 mm, P ϭ 0.062).
Preemptive Surgery and Risk Stratification
Most patients with acute uncomplicated TBAD will survive by best medical treatment alone. The favorable results associated with TEVAR for complicated TBAD has generated interest in its prophylactic application to treat uncomplicated dissections before the aorta becomes dilated and increases the risk of rupture.
However, the role of prophylactic TEVAR in improving outcomes of uncomplicated TBAD remains controversial.
Prophylactic TEVAR in uncomplicated Type B dissections should prevent future complications, especially late aortic aneurysmal degeneration. To the contrary, TEVAR in uncomplicated patients with Type B dissection may not be beneficial for all patients because of the associated periprocedural and late risks. These include death, aortic rupture, stroke, paraplegia, device collapse, conversion to retrograde Type A dissection, new entry tears related to the device, endoleaks, and a high reintervention rate. Additionally, the long-term benefits of TEVAR may not be achievable in older patients [25] .
By timely identification of those patients prone for developing complications, early intervention, preferably in the subacute or early chronic phase, may improve the overall long-term outcome for these patients [25] . Therefore, early detectable and reliable prognostic factors for adverse events are essential to stratify patients who can be treated medically and those who will benefit from rigorous follow-up and, in the long-term, from timely and even prophylactic TEVAR.
The current therapeutic strategy of waiting until the criteria for surgical or endovascular repair are met seems to jeopardize some patients [15, 21, 29] , and some patients may risk the possibility of endovascular repair if not identified at an early stage.
Some studies have identified prognostic factors in TBAD such as aortic diameter, partial false lumen thrombosis, false lumen thickness, and location of the primary entry tear [30] [31] [32] [33] . However, most of the outcomes of TEVAR have been reported in mixed pathology, including both acute and chronic dissections [34, 35] , as well as exclusively for acute Type B dissection [36] ; but few separate data exist to characterize the outcome of TEVAR exclusively in the setting of uncomplicated Type B dissection. In light of these shortcomings, INSTEAD-XL endorses recent observational evidence [27, 37] , suggesting long-term benefit for TEVAR in subacute and chronic dissections [27, [38] [39] [40] .
Patient characteristics, biomarkers, radiological signs, and clinical symptoms have been investigated to distinguish these different subsets of patients, and a review of the recent literature is presented below [32, 41, 42] .
Clinical Predictors
Recurrent and refractory pain or refractory hypertension may be signs of extending dissection or impending rupture. Multiple logistic regression analysis of the IRAD data showed that refractory pain or hypertension was an independent predictor of inhospital mortality (odds ratio [OR] 3.3). In this cohort, age Ն 70 years (OR 5.1) and absence of chest pain on admission (OR 3.5) were also predictors of death [25] .
Further clinical variables found to be predictive for aortic growth were age Ͻ 60 years, white race, Marfan syndrome, and a fibrinogen-fibrin degradation product level of Ͼ 20 mg/mL at admission [32, [43] [44] [45] [46] .
Increasing age (Ͼ 60 years), appropriate blood pressure control (systolic blood pressure Ͻ 120 mm Hg), tight heart rate control (Ͻ 60 beats/min), and the use of calcium-channel blockers were associated with less aortic growth and rupture [44, [46] [47] [48] . Across the studies, the influence of age seems to be contradictory. A possible explanation for this observation may be the structure and nature of the aortic wall degeneration with the aortic wall becoming less elastic due to the increased occurrence of atherosclerosis over time. On the other hand, aortic dissection in younger patients may identify a patient subgroup with a higher chance of genetic abnormalities that contribute to degeneration of aortic elastic elements over time.
Other laboratory factors, such as thrombinantithrombin III complex, D-dimer, platelet count, and coreactive protein were not associated with aortic enlargement [45] .
Radiological and Morphological Predictors
Morphological characteristics seem to predict aortic dilatation in TBAD treated medically [25] .
Aortic Diameter
In many cases, complications are connected with aortic enlargement, and maximal aortic diameter may suggest abnormal aortic extensibility, blood flow turbulence, or wall shear stress. In several reports, a maximum aortic diameter of Ͼ 40 mm in the acute phase was identified as a predictor of aortic growth, whereas a diameter of Ͻ 40 mm was a negative predictor [3, 30, [49] [50] [51] . Analysis of patients in the IRAD registry demonstrated that complications of dissection were more common in patients with an aortic diameter of 5.5 cm or greater, and that the in-hospital mortality for patients with an aortic diameter Ն 5.5 cm was approximately 4 times greater than those with a diameter Ͻ 5.5 cm [52] .
In contrast to these findings, the IRAD data showed that an initial diameter of Ͻ 40 mm was predictive for aortic expansion during follow-up, as well [44] . These findings suggest that, besides patients with a high initial aortic diameter, patients with a lower initial aortic diameter may also present with an important aortic growth and therefore should be monitored more closely than previously assumed.
Most studies define aortic enlargement as a maximum diameter of the dissected aorta of Ͼ 60 mm or rapid enlargement of Ͼ 10 mm/yr, or both, because this rules surgical repair [25, 53] .
The multivariate analysis of the data by Grommes et al. [54] identified aortic diameter (P ϭ 0.004; hazard ratio [HR], 1.07) and age (P ϭ 0.038; HR, 1.05) as independent risk factors that significantly reduced survival. Patients aged more than 66 years with a maximum aortic diameter Ͼ 40 mm at admission had a 6.87-fold higher mortality risk than younger patients and patients with smaller aortic diameters. These findings are in agreement with those of Onitsuka et al. [55] , whose data suggested that older patients take advantage of more aggressive therapy in the initial treatment of uncomplicated dissections to prevent conditions that necessitate later chronic phase surgery.
False Lumen Diameter and Configuration
Song et al. [32] demonstrated that an initial false lumen (FL) diameter of Ͼ 22 mm in the upper thoracic descending aorta on the initial computed tomography scan was an independent predictor for late aortic enlargement during follow-up with 100% sensitivity and 76% specificity. Once the aortic diameter exceeds 60 mm, the risk of false lumen rupture is estimated at 30% per year [13, 56] . In addition, the configuration of the false lumen is believed to reflect the pressure inside it. An elliptical configuration of the true lumen in combination with a circular formation of the false lumen was reported to be associated with increased aortic growth [46] .
False Lumen Thrombosis
Several studies have described the presence of blood flow in the FL as a predictor of aortic growth [48] [49] [50] [51] 55, 57] and it was reported to be an independent predictor of postdischarge mortality [31] . A patent FL causes direct hemodynamic stress and structural weakening of the aortic wall, which might induce progressive growth of the affected aortic segment, whereas a completely thrombosed FL has been associated with less aortic enlargement and even aortic wall remodeling [49, 50, 58] .
However, the FL status is a controversially debated predictor for aortic growth and aortic-related death [15, 31, 59, 60 ]. An IRAD report documented the association between partial FL lumen thrombosis and lower survival at three years during follow-up in TBAD patients [31] . In concordance with the IRAD findings, Tsai et al. [31] reported an increased mortality during follow-up among patients with partial FL thrombosis, as did more recent studies [58] . Other groups [58] did not find a relation between partially thrombosed FL and aortic enlargement and they showed that growth rate was not increased for patients with partial FL thrombosis. In contrast to these studies, more recent studies did show partial lumen thrombosis was predictive for aortic growth [46, 61] .
Independent risk factors for incomplete thrombosis in the false lumen include visceral branches that arise partially or totally from the false lumen (OR 10.1), reentry tears (OR 30.7), and the maximum diameter of the false lumen of the abdominal aorta (OR 1.3) [25, 62] . Sueyoshi et al. [58] observed that a saccular formation of the FL, which is defined as partial thrombosis in the distal portion of the FL with proximal filling of the FL, forming a blind sac, was a significant predictor of aortic growth compared with nonsaccular partial FL thrombosis [58] . These findings were confirmed by another more recent study [46] .
Entry Tear
A patent primary entry site in the thorax was predictive for aortic enlargement compared with an absent primary entry site [30] . Tolenaar et al. [63, 64] demonstrated that a short distance of the primary entry tear to the subclavian artery and the number of entry tears at initial imaging detected between the true and false lumen may be important predictors of aneurysmal dilation. Patients with one entry tear at presentation show a higher growth rate than patients with more entry tears [64] . The highest growth rates were seen in patients with a single entry tear located within 5 cm of the left subclavian artery. Sueyoshi et al. [65] showed that the presence of multiple false lumens was an independent predictor of dissectionrelated death (HR 5.6) compared to patients with conventional dissection consisting of one true and one false lumen (18% versus 82% survival at 10 years, respectively). Additionally, Evangelista et al. [43] demonstrated that patients with an entry tear of Ն 10 mm had a higher incidence of dissection-related complications (HR 5.8) and a higher median growth rate than those with an entry tear measuring Ͻ 10 mm.
The position of the primary entry tear is also of importance. A FL located in the inner curvature of the aorta was associated with aortic enlargement in a study that was in concordance with another experience that showed that a primary entry tear at the concavity of the distal aortic arch is a predictor of complications in acute TBAD (HR 1.8) [33, 46] . In addition, Tsai et al. [66] showed that a proximal location of the entry tear may cause aortic expansion. In the series by Kitamura et al. [67] , the primary entry at the outer curvature of the distal aortic arch was associated with a lower chance of thrombosis of the descending false lumen, and a primary entry at the inner curvature of the distal aortic arch was associated with a higher risk of complication in acute TBAD [33, 68] .
Ulcer-like Projection (ULP)
ULPs are described as projections of the site of the intimal tear, the site of the occlusion, or the detachment of origins of side branches and penetrating atherosclerotic ulcers. However, the definition of ULPs still remains fuzzy and needs further clarification in future studies [69, 70] .
The study by Jang et al. [71] showed relatively high late aortic event rates in patients with completely thrombosed false lumens, which was explained by the high prevalence of an entry tear (ULP) in these patients. In this study, any blood-filled pouch projecting into the thrombosed false lumen was defined as a ULP, which was detected by CT in 62.3% of patients with a completely thrombosed false lumen.
A summary of the clinical and radiological predictive findings is given in Table 3 .
Predictors for Various Clinical Outcomes
Aortic Growth Rate
Multivariate linear regression analysis by Tolenaar et al. [46] showed that male gender (repeatability coefficient [RC], 2.32; 95% confidence interval [CI], 0.60-4.04; P ϭ 0.005) and a saccular formation of the FL (RC, 4.94; 95% CI, 2.07-7.81; P ϭ 0.001) were associated with a significantly increased aortic growth rate. Increasing age (RC, Ϫ0.13; 95% CI, Ϫ0.23 to Ϫ0.04; P ϭ 0.005), increased number of intimal tears (95% CI, Ϫ2.40 to Ϫ0.43; P ϭ 0.005), FL located on the outer aortic curvature (95% CI, Ϫ4.30 to Ϫ0.38; P ϭ 0.019), and a circular configuration of the thrombosed lumen (RC, Ϫ2.83; 95%, CI Ϫ5.35 to Ϫ0.32; P ϭ 0.027) were correlated with decreased growth rate [46] .
Dissection-Related Death
Supposedly, a large initial FL thickness and patency are independent prognostic factors for poor outcomes in TBAD [31, 32, 57, 72, 73] . Ueki et al. [73] demonstrated that, on multivariate analysis, false lumen thickness (HR, 1.14; 95% CI, 1.03-1.27; P ϭ 0.013) was a significant predictor of dissection-related death. Consistent with previous reports, patients with an initial FL of Ͼ 15 mm showed a higher rate of dissection-related death (P Ͻ 0.001).
Aortic Events
In previous studies prognostic factors for aortic events, such as increasing aortic diameter, FL patency, and location of the intimal tear, have been reported [30, 43, [49] [50] [51] 55, 57, 58, 68, 69, 74, 75] . In the study by Ueki et al. [73] , multivariate Cox regression analysis showed a descending aortic diameter (HR, 1.14; 95% CI, 1.09-1.19; P Ͻ 0.001) and the presence of a proximal entry tear (HR, 2.90; 95% CI, 1.47-5.75; P ϭ 0.002) to be a significant predictor of aortic events. Previous reports and some recent studies provided an aortic diameter cut-off value of 40-45 mm [30, [49] [50] [51] 55, 69, 73, 74] and reported the proximal location of the entry tear as a risk factor for late aortic events [43, 68, 73, 75] .
All-Cause Mortality
In the study by Ueki et al. [73] , Cox regression multivariate analysis after univariate analysis of allcause mortality showed age (HR, 1.08; 95% CI, 1.03-1.14; P Ͻ 0.001) and FL thickness (HR, 1.10; 95% CI, 1.02-1.19; P ϭ 0.01) to be independent prognostic factors for mortality.
Combining these clinical and radiological predictors may be essential to implement a patient-specific approach designed to intervene only in those patients who are at high risk of developing complications to improve the long-term outcomes of patients with uncomplicated TBAD.
Meta-analysis
TEVAR for complicated TBAD has demonstrated improved survival compared to open surgery. It effectively reduces aneurysmal expansion, induces FL thrombosis, and decreases postdischarge mortality [31, [76] [77] [78] [79] .
Given the limited number of patients in most of the studies, we conducted this meta-analysis on the current role of TEVAR in the treatment of predominantly uncomplicated TBAD compared to best medical treatment in comparative studies.
An extensive electronic health database search was performed on all articles published from January 2006 up to July 2014 describing the management of acute Type B aortic dissection. The search was performed using exploded medical subject heading (MeSH) terms: "acute type B aortic dissection," "chronic type B aortic dissection," "complicated," "uncomplicated," "medical treatment," "surgical treatment," "open re- pair," and "endovascular treatment." Publications were retrieved through electronic search engines (Medline, Embase, Scopus, Google Scholar, Ovid, and the Cochrane Library). All studies were independently assessed, and full texts of potentially eligible studies were retrieved. In addition, the reference lists of all retrieved articles were examined for further relevant series. Studies were included in the present review if (1) the index aortic pathology was acute or chronic TBAD with focus on uncomplicated TBADs; (2) the applied treatment options were BMT or TEVAR; (3) they stated the incidence of at least one of the basic outcome criteria. Primary end points evaluated in the study included 30-day and 5-year mortality rates. Secondary end points were paraplegia or paraparesis rates as well as stroke and remodeling rate.
When multiple publications on the same patient population were identified or study populations overlapped, only the latest report was included, unless the reported outcomes were mutually exclusive. Furthermore, some studies included mixed pathologies with complicated and uncomplicated, acute and chronic TBAD as a subset of the entire study cohort. These were included in the present review if separate data for the patient subgroups were provided.
As a result, the present meta-analysis was not based entirely on comparative randomized studies, but included retrospective comparative studies on both treatment modalities (TEVAR ϩ BMT versus BMT alone), as well.
In patients with mixed (complicated and uncomplicated) acute TBAD there was no significant difference between TEVAR and BMT groups regarding the cumu- lative 30-day all-cause mortality (six studies [61, 78, 80, [82] [83] [84] [85] ; TEVAR: n ϭ 775, BMT: n ϭ 4616, OR ϭ 0.878, P ϭ 0.410; I 2 ϭ 0.00, P ϭ 0.740) (Fig. 1) . Cumulative 30-day all-cause mortality in patients with predominantly chronic uncomplicated TBAD was similar between TEVAR and BMT groups (three studies [27, 80, 81] ; TEVAR: n ϭ 312, BMT: n ϭ 196, OR ϭ 2.497, P ϭ 0.159; I 2 ϭ 0.00, P ϭ 0.631) (Fig. 2) . In contrast to the 30-day mortality, the five-year all-cause mortality in patients with chronic uncomplicated TBAD was significantly reduced in the TEVAR group compared to the BMT group (two studies [27, 80] ; TEVAR: n ϭ 280, BMT: n ϭ 163, OR ϭ 0.373, P ϭ 0.000; I 2 ϭ 0.00, P ϭ 0.397) (Fig. 3) . Additionally, in patients with chronic uncomplicated TBAD the 5-year aorta-related mortality was significantly lower in the TEVAR group compared to the BMT group (two studies [27, 80] ; TEVAR: n ϭ 280, BMT: n ϭ 163, OR ϭ 0.226, P ϭ 0.000; I 2 ϭ 0.00, P ϭ 0.419) (Fig. 4) .
Paraplegia or paraparesis (permanent or temporary) rates in patients with chronic uncomplicated TBAD were similar between TEVAR and BMT groups, though with a slight but not significant advantage for the BMT group (three studies [27, 80, 81] ; TEVAR: n ϭ 312, BMT: n ϭ 196, OR ϭ 3.815, P ϭ 0.141; I 2 ϭ 0.00, P ϭ 0.834) (Fig. 5) . The odds for stroke did not differ significantly between TEVAR versus BMT in patients with chronic uncomplicated TBAD, although a trend toward less stroke rates in the BMT group was indicated (two studies [27, 81] ; TEVAR: n ϭ 104, BMT: n ϭ 101, OR ϭ 3.027, P ϭ 0.341; I 2 ϭ 0.00, P ϭ 0.964) (Fig. 6) . In patients with chronic uncomplicated TBAD, the remodeling rate was significantly higher in the TEVAR group compared to the BMT group (two studies [27, 80] ; TEVAR: n ϭ 212, BMT: n ϭ 118, OR ϭ 47.983, P ϭ 0.00; I 2 ϭ 0.00, P ϭ 0.466) (Fig. 7) .
Study Limitations
As always, a meta-analysis can only be as good as the underlying data and, therefore, the present metaanalysis should be interpreted with caution. The most important shortcoming is the low number of randomized trials comparing TEVAR versus optimal medical treatment in patients with TBAD. In addition to that, the randomized trials included in the present metaanalysis are characterized by relatively low patient numbers [23, 83] . As a result, in all but one end point (30-day all-cause mortality in complicated and uncomplicated acute TBAD) the meta-analysis relies on only two or three studies and in all end points only one randomized controlled trial is included for metaanalysis. Generally, nonrandomized studies are much more prone to various types of bias. Furthermore, the meta-analysis of the end point 30-day all-cause mortality in complicated and uncomplicated acute TBAD is largely influenced by the administrative database analysis by Shah et al. [85] due to its huge number of patients.
Summary
This review of the comparative studies of patients treated either with TEVAR or BMT for uncomplicated TBAD was an attempt to overcome the power limitation of smaller comparative studies.
Although the selected studies are not homogenous (with the risk of selection bias), the present review strongly suggests that TEVAR may be beneficial compared to BMT in the treatment of uncomplicated Stanford Type B dissection, which is in agreement with the findings of the INSTEAD-XL trial. However, the early TEVAR-related deaths and complications, as well as trends toward higher paraplegia and stroke rates, raise concerns that moderate the better survival with TEVAR at five years.
Given the need for surgical intervention in upward of 20% of patients managed with BMT, it is imperative that future studies help identify characteristics of this cohort of patients that may be best treated with initial endograft repair.
